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Overview 
• Negative impacts of transport on public 
health 
• Case studies of collaboration between 
QUT and China on: 
– Heavy vehicle factors contributing indirectly to 
crash risk – suspension dynamics (3 studies) 
– Air pollution – risk to tollbooth workers 
– Noise pollution – road widening impacts 
• Methodological implication - modelling 
 
 
 
Structural framework for integrated assessment of health effects of transport 
approaches (Source: Götschi & Kahlmeier, 2011, Figure 1, p. 8) 
Elements of the Traffic System 
Traffic Environment 
Characteristics 
including: 
• road conditions 
• road side hazards 
• traffic volumes 
• cycling & pedestrian 
facilities 
 
Vehicles 
Characteristics 
including: 
• safety standards 
• occupant protection: 
seat belts, child 
restraints, airbags 
• vehicle handling & 
braking systems 
Road Users 
Characteristics include: 
• alcohol & drug impairment 
• speed 
• perceptual & cognitive 
skills 
• motivational factors 
• attitudes, values & 
perceptions 
Performance of the road system 
  Safety  and Mobility 
Collaborators 
Professor He Jie  
School of Transportation Southeast 
University 
Nanjing  
(CARRS-Q: 1 year CSC Fellowship) 
Associate Professor Chen YiKai 
School of Transportation Engineering 
Hefei University of Technology 
(CARRS-Q: 6 months Endeavour Fellowship) 
Heavy Vehicle Suspension 
• Damaged roads contribute to crash risk 
• Vehicle-related damage is overwhelmingly 
due to heavy vehicles, even if not 
overloaded 
• Important metric is weight per axle, but: 
– Average weight is misleading if the vehicle is 
not loaded evenly or the load shifts 
– The dynamics of vehicle suspension can lead 
to fluctuations in energy transmitted to road 
 


1. Dynamic Load Sharing 
• QUT/TMR/Tramanco data 
• To achieve optimal loading of axles while 
in motion, by different road roughnesses 
 
 
 
 
• Longitudinal-connected air suspension 
Modelling 
• Mathematical model validated with 
Queensland data  
 
 
 
 
• Effects on optimisation ratio tested for 
suspension system options under varying 
road roughness and speed conditions 

Findings 
• Road friendliness and load sharing not 
always optimised together  
• Larger air lines and connectors improve 
load sharing: 
– But varies by roughness and speed 
– Linked to action of dampers 
• Modelling approach (dynamic rather than 
static) has advantages in understanding 
real world effects 
2. Electronic Stiffness-Damping 
• QUT/TMR/Tramanco data 
• To optimise ride comfort and road 
friendliness in a school bus 
• Air suspension instead of coils and springs 
• Mathematical characteristics of response 
can be manipulated 
• Linear quadratic Gaussian (LQG) control 
based on thermodynamics compared with 
genetic algorithm (GA) 


Findings 
• LQG-based method superior to GA-based 
method: 
– At least 71.3%, 59.4% and 68.2% reductions 
in peak values of vehicle body vertical 
acceleration 
– At least 73.6%, 60.8% and 71.9% reductions 
in peak values of dynamic tyre force around 
the vehicle body bounce frequency 
• Model proved to be realistic 
3. Semi-Active Suspension Control 
• Chinese data 
• Rationale: dynamic road-tyre forces cause 
significantly increased damage to roads and 
increased loading of bridges 
• Semi-active suspension cost-effective 
• Aim: compare modified skyhook damping 
(MSD) control and proportional-integration-
derivative (PID) control 
– Active and semi-active dampers with time lag 


Findings 
• PID reduces vertical seat accelerations but 
increases acceleration of goods and road 
damage 
• MSD improves road friendliness and ride 
comfort, but not as effective as PID for 
high frequency vibration 
Summary: Suspension Studies 
• Road damage and therefore road crash 
risk can be reduced by improved 
suspension characteristics 
• Modelling of dynamic (not static) 
performance, based on validation with real 
world data, provides guidance to optimise 
suspension (e.g. damping algorithms, 
compensation for load shifting)  
Structural framework for integrated assessment of health effects of transport 
approaches (Source: Götschi & Kahlmeier, 2011, Figure 1, p. 8) 
Air Pollution at Toll Plaza 
• Respiratory health poor for toll plaza workers 
• Real toll plaza used to develop model 
• Used computational fluid dynamics model to 
simulate pollutant dispersion by traffic 
volume and toll collection procedures (semi-
automated or some electronic) 
• Used actual traffic flows and known emission 
values to simulate flows and concentrations 
– cheaper than using measurements only  
 



Findings 
• Lowest concentrations at booth (8.86 low 
volume), under hourly (but not daily) limits 
• Electronic lanes reduce concentrations, 
but still exceed daily limits 
• Has health implications for workers – need 
to provide source of clean air ventilation 
Limit values for CO 
concentration (mg/m3): 
 
Land Class 1 2 3 
Daily  4 4 6 
Hourly  10 10 20 
 
Structural framework for integrated assessment of health effects of transport 
approaches (Source: Götschi & Kahlmeier, 2011, Figure 1, p. 8) 
Freeway Widening Noise Pollution 
• Common problem in China – motorisation 
• Influence of changed speed and traffic flow 
• Existing models static rather than dynamic 
• Tested dynamic model for widening of 
Nanjing airport connecting freeway – 
impact on pollution in adjoining campus 
with noise barriers 
• Based on field data 


Before widening 
Chinese 
recommended 
maximum for school 
areas: 55 dBA 
Scenarios: 
1. No change in traffic flow 
2. 50% increase 
3. 100% increase 
 
Assumptions: 
• Traffic composition same 
• Half the flow takes place 
in the new lanes 
 
Findings 
• Model overestimated noise 
• Even before widening, noise exceeded the 
55dBA standard 
• Significant contribution of buses and 
trucks and higher speed 
• Noise will increase if flow increases 
• Additional barriers recommended 
Methodological Implication 
• Case studies relied on modelling – 
replaces the need for extensive data 
collection 
• Growing sophistication in modelling 
techniques and in Chinese expertise 
• Potential to apply modelling to a range of 
population health issues 
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